BMP stimulation of alkaline phosphatase activity in pluripotent mouse C2C12 cells is inhibited by dermatopontin, one of the most abundant low molecular weight proteins in demineralized bone matrix.
Demineralized bone matrix (DBM) is a complex mixture of osteoinductive bone morphogenetic proteins (BMPs), as well as BMP-binding proteins that regulate BMP bioactivity and localization. Our aim was to use modern proteomic methods to identify additional BMP-binding proteins in DBM, with initial emphasis on the most abundant. Relatively large, water-soluble noncollagenous proteins (NCPs) were preferentially extracted from DBM with alkalinized urea. The insoluble residue, which contained the BMP activity, was extracted with GuHCl/CaCl2, dialyzed versus citrate, defatted, resuspended in GuHCl, dialyzed sequentially against Triton X-100 and water, pelleted, and lyophilized. The proteins in this pellet were fractionated by hydroxyapatite affinity chromatography. Proteins that copurified with BMP bioactivity were separated by SDS-PAGE. Distinct bands were excised, and the proteins in them were reduced and alkylated, digested with trypsin, eluted, and subjected to MALDI/ToF MS (matrix-assisted laser-desorption ionization time-of-flight mass spectrometry). Computer-assisted peptide fingerprint analysis of the MS profiles was used to identify C-terminal lysine-6-oxidase; dermatopontin (DPT); histones H2A2, H2A3, and H2B; and trace amounts of gamma-actin. DPT is a 22-kDa, tyrosine-rich acidic matrix protein not previously recognized to be among the most abundant small proteins to copurify with BMP bioactivity in DBM. We tested the effects of DPT on BMP-2 stimulation of alkaline phosphatase (ALP) activity in C2C12 cells. BMP-2 stimulated ALP activity in C2C12 cells by 6.2-fold above basal levels. DPT alone had no effect on ALP activity in C2C12 cells. When added with BMP-2, DPT blocked 40% of the stimulatory effect of BMP-2 on ALP activity in C2C12 cells. DPT is an abundant protein in DBM, and it can inhibit the stimulatory effects of BMP-2 on ALP activity in C2C12 cells.